"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9 


83769 


s/056/60/039/003/024/045 
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AUTHORS; Buishvili, L. L., Khutsishvili, G. R., Cheyshvili, 0. De 
Se ee : — =—— ws 
TITLE; Magnetic Relaxation in Ferromagnetic Metals " 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vole 39, No. 3(9), pp. 726~736 


TEXT: In the present paper, the authors calculate the magnetic relaxation 
in ferromagnetics due to s-d-exchange interaction. They use a simplified 
model of the ferromagnetic metal, which is based on the assumption of 

two groups of electrons (conduction electrons and ferromagnetic electrons). 
The relaxation terms are determined in microscopic spin-wave approximation. 
The authors confine themselves to the simplest case of a cubic crystal x 
(Fe, Ni), and Z (parallel to the z-axis) is assumed to be so large that 

the sample may be regarded as a single-domain crystal. First, the authors 
derive expressions for H. and H,, which are the magnetic fields (due to 
s-d interaction) acting upon the spin of the condugtion electron and that 
of the ferromagnetic ion, respectively. For V = ~ASS 4 one obtains 


Hy = as,/6,P and Hy = (36,4e/8a4u,)H- Proceeding from the spin 
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Hamiltonian of the conduction electron, the authors then derive the second 
quantization Hamiltonian as well as expressions for the energy spectrum 
of the conduction electron and for the energy of the ferromagnon. By use 

- of she perturbation theory the authors study the variation of the ferro- 
magnon distribution function n(f) in time. The double absolute value of 
the sum of projections of all d-spins is expressed by L, and L_ gives 

the equilibrium value of L. dL/dt and An(f) are obtained wit 


Lj-L = 2>An(#) and |L,-L]/L, € 1. The fact that the spins of the ne a 
f 


duction electrons and the ferromagnetic spins interact not only with each 
other but also directly with the lattice ig taken into account in the 

following. A number of special cases are calculated. The relaxation times 
Tyg and Ty,° Which are defined by formula (29), are firally estimated for 


iron by means of the experimental value of the number cf magnetons per 
iron atom (2.22). Thus, one obtains 


ao = 2-109 an ——=—— + gh. = 107 1"; these relations hold for 
sd 0.8+1.3°10 "H ds 
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temperatures from 2 - 3°K to about 100°K. The following relation is found 
for the relaxation time of interaction between the -pin of the conduction 
electrons and the lattice Ta 7 10711/(@g)2?. “he authors thank 


M. I. Kaganov and V. G. Bar'yakhtar for discussions. A. I. Akhiyezer, 


I. Ya. Pomeranchuk, S. Ve Peletminskiy, and Ye. A. Purov are mentioned. 
There are 18 references: 8 Soviet, 8 US, 1 Japanest , and 1 French. 


ASSOCIATION: Institut fiziki Akademii nauk Gruzi-.skoy SSR x 
Institute of Physics of the Académ: of Sciences : 
Gruzinskaya SSR 
SS eae entorenanvenasgumenncibeteemnye reo 
SUBMITTED: April 7, 1960 
Card 3/3 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9 


vomit: 


s/181/6 /902/009/045/047/xx 


bd : 0. 

B004/B070 
24.4200 | : Stee | 
AUTHOR: Buishvili, Le Le 


TITLE: Overhauser Effect’in Metals With Paramagnetic Impurities 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 9, pp. 2268-2269 


TEXT: A study is made of the polarization of the nuclei of paramagnetic 

‘ dons in metals containing paramagnetic impurities. The results are i 

, applicable also to alloys one of whose components is a non-transition and | 
the other a transition metal (Cu - Mn). The spin Hamiltonian of the 

‘system conduction electron -. paramagnetic ion is written as dt=e, PHS, 

+epH 8, -t 51, + Aj(SI) + A(sI) + B(Ss) (1), where s is the spin of oo 
the conductifon electron, S the effective spin of the electron shell of : X 
the paramagnetic ion, I its nuclear spin, A, and A the constants of the i\ 


hyperfine structure, and B the constant of interaction of the electron 


* spin with the shell of the paramagnetic ion. Assumption is made of the 


‘ saturation of the resonance of the conduction electrons, and the spin 
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effect is neglected. Thus, the results are valid only for small samples. 
Values proportional to the probability of transition are given in a table. 2 
The degree of saturation is denoted by @. The following results hold: 


dy v(a/ aa ara rae g,(H,/akT, and x = 8,/e:! r 


a a’ 


/ 


ewer eeras oes 


fo - . 


4, P - exp (—4(a—s)} | (A,-+ A) exp(—4o) 2h,exp(—4,) 

. pas exp [4(a—s)] > = (Ay-+-Ag) exp (—ds) 
; 6 (Ay-t-Ag) exp do oo : _ exp [—4 (a—o)} : ns 
bf Rs 2hg exp (4) (4 + 2g) exp (As) | - exp[A(a—e)} = - 


‘The following is obtained for the polarization of.the nucleus in the 
~ (Xy tAa)shdo'+as [ sho, - tha(A -~0)chd, | 


(A, +p )ohac Ah ohh, = tha(< -¢)sha, | | 


limiting case Ay>Az» AS of (3) yields the known equation of the ‘Overhauser 


steady state: f,, (3). The 
ne al 
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effect in pure metals. G. R. Khutsishvili is thanked for guiding the work. 
There are 1 table and non-soviet references, 


ASSOCIATION: Institut fiziki AN GruzSSR(Institute of Physics of the 
AS of the Gruzinskaya ssp) : 
tne GC ruzinskaya SSR 
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Magnetic relaxation in ferromagnetic metals, Zhure ekspe i teore 
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1. Institut fiziki Akademii nauk Gruzinskoy SSR. 
(Ferromignetism) 
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AUTHOR: Buishvili, L. lL. 
ea ets ees 
TITLE: Nuclear quadrupole relaxation in ferrodielectrics 


- PERIODICAL: Fizika tverdogo tela, V. 3, no» 11, 1961, 3336-3538 


TEXT: The hyperfine interaction between nuclear spin and electron shell 
spin is -studied in order to investigate the relaxation mechanism in a 
ferrodielectric. If external magnetic field and easiest magnetization are 
in different directions, spin interaction will be described not only by _ 
single but also by two-magnon terms. The latter predominate at not too 
low temperatures (single-magnon processes only prevail in relaxation for 
wT 20.1°K). An expression is derived for the truneition probability in 


two-magnon processes: ~ ee oa 
V ~ At (ks) =F (m+ s) (Se ) tm (7: za | 
(m +6, m) nce 4Q3 (an) A 5; 6. oA , 


which holds in spin-wave approximation for tempere tures k,T >eugh, i Q, is 
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Curie temperature A the hyperfine interaction constant, and 
Be = BF m) (IF m—1) (2 m1) (I: m-4-2)]" Vy, 
= PF eA. 
Var=VetiVin B= Tere i 


Va2= (v= V,,) 2 iViy,  Vye== Be ; 
: . xt Ory 


where @ is the nuclear quadrupole moment, V the innercrystalline electric 
potential, I the nuclear spin and 2 the direction of easiest magnetization. 
A comparison between transition probabilities due to hyperfine interaction 
with the result obtained show that quadrupole relaxation will be more 
effective if eS AS : _——- 


| =F (m= 0) (22) sem (ease) Ps, 


where ~ is the angle between the axis of nuclear spin quantization and 
electron shell spin. For a spinel-type ferrite at 80°K the probability is 
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AUTHOR: Buishvili, L. L. 


TITLE: Spin-lattice relaxation in ferrites with paramegnetic 
impurities 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 12, 1961, 3706-3711 


TEXT: The author calculated the spin-lattice relaxation time for : 
paramagnetic impurities in ferrites with the aim of demonstrating that 


below about 200°K it is interaction wiih the Magnetic moment of the 
ferromagnetic which is predominant. Iateraction between the electrons of 
the impurity is neglected. In the Ho lstein-Primakoff formalism, one-, 
two-, and three-magnon terms appear. It is shown that the one-magnon 


Process has the shortest relaxation time (107'' ~ i971 sec), which means 


that exchange interaction plays a very important part below room 
temperature. The relaxation time of direct spin-lattice interaction is 


about 197 1¢ - 10°19 sec at room temperature, and it increases as the 
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temperature falls. When free carriers are present (metal impurities) ai 
Toa xi! - 10°8 sec. The relaxation time of direct interaction between 


electron and lattice is of the same order of magnitude. In che 
temperature range considered, the Overhauser effect (A. Overhauser. thys. 
Reve, 92, 411, 1953) is also normal at free-electron spin saturation, 
because of the strong splitting of the spin levels of the free electrons. 
There are 8 references: 3 Soviet and 5 non-Soviet. The four most recent 
references to English-language publications read as follows: c. Kittel. 

Jo Appl. Phys. Suppl., D1; 118, 1960; Phys Rev., 115, 16851959;P.G.Gennes 
et al. Phys. Rev., 116, 323, 1959; A. Mitchell. J. Chem. Phys., 27, i7,; 
1959; R. Elliot. Phys. iev., 96, 266, 1954. 


ASLOUTATION: Institut kibernetiki ay Grus. SSai, Peilisi (institute of 
Kybernetics AS vruzinskaya 5oR, Tbilisi) 


SUBMITTED . July 10; 1961 
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AUTHOR: _Buishvili, L. L. 
TITLE; Combined resonance in crossed electric and magnetic fields 


PERIODICAL; Fizika tverdogo tela, v. 4, no. 2, 1962, 558 - 560 

TEXT: E. I. Rashba (FTT, 2, 1224, 1960) first discovered the so-called 
combined resonance of the band electrons caused by electrical or magnetic 
vectors of a h-f field, which is accompanied by a change in the spin and 
orbital state of the electrons. This resonance was investigated on the 
assumption of an external constant electric field, Elly, and constant 
magnetic field If lla. # should be strong enough for the distances between 
the Zeeman and the Landau levels to be much larger than the spin-orbit 
interaction energy. For a vector potential Ke = -Hy, AY = A. = QO, the 


wave function in effective-mass approximation, neglecting spin-orbit 
interaction, reads ¥ = £(xs2sy-¥)X(0) (n - quantum number for Landau 


: x eE 
levels, 6 - spin quantum number, Y = a + “> i WJ - cyclotron resonance 
mo 
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frequency. Spin- orbit interaction is considered as a perturbation 


A= wis ama? e[y (yE), ars a). (2) 
So in first vanminba tiene cKeovevica? _approximation x 
Oe, 7 7 
2 = +1) 
v n, he ve, Bh * to, ae om ts; a V2 = yo zy, 
2mn ; 
Fh Ve et Fh ; “ (3) 

_ eEh 

~~ 8mtct? 


where 4, is the paramagnetic resonance frernenoy. For transitions caused 


by a variable field HIlz, An = 0, Ao = + 1, the probability 


. Ty 
Vv ekT . 
; wee 65) 
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is obtaincd; pp? /2m = kt/2, Ww - probability of ordinary paramagnetic 


resonance. If the variable H-field is perpendicular to z, besides the 
ordinary paramagnetic resonance combined resonance may occur with the 
selection rules 


‘Adn==1, mag 
(An=+1, 4o=1..}. 


6) 


and the probabilities 


W __ othEe n--1. np. n> n-t-l, (73 

Wo Bmictw n npw a>a—l, 

C6), and W 7'. are the transition frequencies. For TT 10°K acto! sée™ 

and E~W10°v/em, wW/W,~10°*-1077, G. R. Khutsishvili, M. Ya. Azbel!' and x 


E. I. Rashta are thanked for their interest. There are 5 references: 4 
Soviet and 1 non-Soviet. The reference to the English-language 
publication reads as follows: E. N. Adams a. F. D. Holstein. Phys. and 
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Chem. of Sol., 10, 254, 1959. 


ASSOCIATION: Institut kibernetiki AN Gruz. SSR Tbilisi (Institute of 
Cybernetics AS Gruzinskaya SSR, Tbilisi) 


SUBMITTED : November 9, 1961 
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AUDHOR: _.Buishvili, L. Le 
SELLE: w segetie nuclear paramagnetic resonance in ferromagnetics 
. DURIODICAL: Fizika tverdogo tela, v. 4, no. 5, 1962, 1367 t 
. MEXT: As the varying magnetic field created by the thermal notion of 


> 


nuciei in the non-uniform magnetic field of a domain wall leeds to 
transitions between nuclear spin levels, ultrasonic resonance absorption 
is. assumed to be of about the same strength as that obtained with varying 
electromagnetic fields. The author considers a simple case with 460° 
poundaries and spin-1/2 nuclei. By substituting the appropriate value of 
the relaxation time for single-phonon processes in the ul}srasonic 
absorption ¢o coefficient one obtains 

= bo 2s 

3n-A Nv © : ; . 
os ik SE 5 g(), where N is the number of nuclear spins per unit 

46 0% a kt? 

nax o 

volume, v is the velocity of sound, 6 is the thickness of the domain wall, 
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Oy is the nuclear nass, W, is the nuclear resonance frequency, eee is f 
taal I. 

the Debye frequency, end g(W) is the function of the absorption line shape. \ 


The value of 6, estimated at 

-i4 -1 2 Cs ees Bees : : 
~(10 1440 yar cm , is five orders of magnitude higher than that 
obtained for KBr at the same frequency. When sound waves tnavel 
perpendicular to the domain wall, only longitudinal phonons are absorbed, 
and when they travel along it only transverse phonons. Owing to the 
different propagation velocities, the absorption coefficient also differs 
in the two cases. In this way, information on the domain structure of 
ferromagnetics be obtained from data on ultrasonic absorption. 
[Abstracter's note: Essentially complete "translation. ] 


ASSOCIATION: Institut kibernetiki AN Grizinskoy SSR, Tbilisi (Institute 
of Cybernetics of the AS:@fuzinskaya SSR, Tbilisi) 
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Spin-lattice relaxation of nuclei 


-PITLE: 
ferromagnetics 

PERIODICAL: Zhurnal eksperimental' 
1962, 499 - 502 : 


“EXT: Portis and Gossard. (Ref. 
measurements that nuclear magne 
-the nuclei in the domain walls which are 8u 
geneous magnetic field. 
alternating magnetic 
levels. The.energy of a perturbation in 
HS is determined by the relation - 
. ’ hwo - 
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The thermal vibrations 0 


field which causes transitio 
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(axe*® + afe™*), 
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(5) 


CIA-RDP86-00513R000307320016-9" 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9 


Srin-lattice relaxation ofc. : B1G8/B104 


Sia ca a 


Lea = ja, is the nuclear resonance frequency, nae I, + ily. j is the 
domain yall thickness. The. transition probability is vod 


+ Wn, ma (I a m) (i—m + y 1) (BnPR/48¥a) (04/m)® (eve As. (6) 


where 4 is the maximum Debye frequency, 9 - temperature (in energy units), 
m7 mass of nucleus. ‘The effective relaxation time T, can be determined 
from the mean polarization G, \ in the boundary layer: <5,) = s/(1 + wT, ) 


where w is the transition frequency in the r.f. field. The equilibrium 
polarization 55 of the nuclear spin is found from the diffusion equations 


for the wall aaa for inside the domain. Finally 
1/2 
x (3427/2)? (oh)! 


where Ty, is the em relaxation time, t is the relaxation time related 
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to direct interaction with the lattice. It is found that T, is rropertions! 


to gee. The resuits of this calculation agree well with the experimental 
data G. P,. Khutsishvili (UFN, 7i, 9, 1960) is mentioned There are 6 
references: 2 Soviet and 4 non-Soviet. The references to the English.. 
language publications read as follows: A. M. Portis, A. C. Gossard. J. App’. 
Phys., 31, 2055S, 1960; Phys. Rev. Lette, 3, 164, 1959; 3. HK. Van Vieck. 
Phys. Rev., 57, 426, 1940. 


ASSOCIATION: Institut fiziki Akademii nauk Gruzinskoy SSR (Institute of 
Physics of the Academy of Sciences of the Gruzinsksya SSR°. 
Institut kibernetiki Akademii nauk Gruzinskey SSR (Institute A 
of Cybernetics of the Academy of Sciences of the Gruzinskaya 
SSR) 


SUBMITTED: August 3, 1961 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9 


a . Lheog 
Bh lars se 5/181/63/005/001/035/064 
oy) eno B108/B180 
AUTHOR: Buishvili, L. L. 
TITLE: The nuclear spin-lattice relaxation in ferro- and antiferro~ 
magnetics 


PERIODICAL: Fizika tverdogo tela, v. 5, no. 1, 1963, 229 - 232 


TEXT: The spin-lattice relaxation associated with dipole-dipole inter. 
action is studied. When the inversion of the spin of a: non-magnetic atom 
in a ferromagnetic is accompanied by the emission of a phonon and absorp- 1 
tion of a magnon, or vice versa, the relaxation time for a spin-1/2 nucleus +7 
is ; 


1 2ThSZ (kT) 1() 


Ti 7Mya°0, 85" - oe a Page = 3 


: T *, zy ' ry a) : ea oan 
IQ= air! rine Se? 9 abba 
a a eee: 
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and a the lattice Constant. Estimates show that for OH€ and T< 6, the 


two-magnon relaxation time is. greater and for ®> 6. >t less, than that of 


ma gnon-phonon Processes, The relaxation considered here only obtains in 
ferrodielectrics, For a. non-magnetic atom in an antiferromagnetic the 
relaxation time for phonon-magnon Processes ig 


Tae SU a ta (2 )'16, 1; 


Ty. = M0207 


7 a>, 721; 
He, )=\ahre a <i, 1>1: 
: Toga atyth erdx ae T. t<1<1. 
9,=0,(2H,)% (a, d=] eee: : 


CS) 
kT? a= 


{= min 


8, 
Rr 
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where @ is the Nee] temperature, 


Due to electron she 
is in atime cases contact 


11 Overlapping there 
interaction between the nucl 


In this case, 
gi?) in the above formula must de repiaced by 


the constant ‘of hyperfine interact 
radius of the electron shell, 


agree in order of Magnitude with ex 
R. GC. Shylman. Phys. Rev., 107, 1196, 1957). 
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-:. ABSTRACT: From investigation of many;papers on related subjects, the authors feel : 
.' that a determination of the average amplification factor in the case of an 
-,{arbitrary boundary should be considered not only as a qualitative refinement of 
-} determinations in hexagonal crystals but also as a fundamental necessity. This 
‘is especially so if one keeps in mind nuclear magnetic resonance in an external 
|, Steady magnetic field. They find that in a hexagonal crystal a steady magnetic 
{field normal to a: Bloch wall has no effect on the nature of resonance absorption. - 
:It is easy to determine experimentally the orientation of the boundary layer and 
_;to arrange it normal to the external field. The characteristic dependence of the 
- , amplification factor on the magnetic field in the case of a Néel wall allows the 
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, ABSTRACT: The case of a paramagnetic salt is considered, whose para- 
4; Magnetic atoms have spins. In this case the Overhauser effect can 
jf apply to the. fine structure-splitting or to the Splitting due to tne 
jv anisotropic hyperfine splitting. Expressions are derived for the ° 
yj}; nuclear orientation parameters f1 and fs when one of the components 
;; of the Line or hyperfine structure is saturated by ‘the weak magnetic 
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ABSTRACT: The author starts from the assumption of a Sample with nuclear spins 
and free electrons and with the assumption that relaxation of the nucleus is 
determined by conduction electrons, Then, he assumes further that the spins of 
the impurities and free electrons, in interacting among themsolves » are insulated 
from the lattice. Tho exchange interaction between impurity spins and the spins 
_ of conduction electrons is dominant, and, as a result, impurity electrons and . 
conduction electrons change places, In considering the spin-lattice relaxation of © 
conduction electrons, the author examines two cases: relaxation wish participation 
Of. nonmagnetic impurities and relaxation with the participation of phonons. He ae 
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: : ‘ where Bs is the reciprocal value of the electron Zeeman temperatura, By the 
“|: Yeciprocal value of, impurity spin temperature, B the reciprocal value of lattice 
-; temperature, Ta) the time of spin-lattice relaxation of impurity electrons, Tote 


1; the time of Spin-lattice relaxation of conduction electrons, n the number of . 
_' free electrons, and N the number of donors, ‘ 


. twice as much as the lattice temperature when n= 10 en”, And this is in : 
agreement with Sxperiment. In view of the low concentration of free electrons, a 
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ABSTRACT: Computation of the frequency and intensity of nuclear maznetic resonance _ 

(NMR) for a single-domain ferromagnetic dielectric is carried out, using the _ 

: method of retarded Green's functions, The microscopic theory of NMR is considered, 

_ taking into account the demagnetizing field and the simultaneous action of the 

, variable external field on the nuclear spin (both directly and through the magnetic 

: electrons). The use of the retarded Green's function method allows the approximate 
calculation of terms which cannot be ignored near the Curie temperature. It is 

‘ found that the ferromagnetic electrons change both the frequency and intensity of 

_ MMR. In addition, at room temperatures the influence of the variable external Pe 

field on the nucleus is more effective through the hyperfine interaction than 
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ABSTRACT: The excitation by ultrasound of ordinary spin waves and so-called wall 
waves in antiferromagnetics is considered. The wall waves can be excited by ’ 
ultrasound considering magnetostriction.,. The Hamiltonian of the system can be 
written in the form 


H =| av {ihe ((94,)*-+- (VM4,)*]+-2,,0M,0M, 4-8 (4,M,) + 
EL (ht Mi Mh Mh) Hy ‘ 


where the first three terms correspond to the axchange interaction, the fourth is 
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For simplicity the 180° Bloch wall is considered. The equations of motion for 
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and § is the angle between the anisotropy axis and the direction of magnetization 
in the wall. Since 9 = 1 outside the wall, those waves are not attenuated there 
and hence correspond to ordinary spin waves. If 
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* then 
Lr AE sin D5 fm Bel gin 9, 

The expressions for A and B have the samo form as in the previous case except that 

k, and &, are replaced by ky, and Go respectively, Since sin 9 = 0 outside the’ 

walls, these waves are attenuated there and correspond to the wall waves, The 

co@fficient of ultrasound absorption by the nuclei is given by 


‘ In 8 ; “ee - 
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where the index 1,2 corresponds to absorptions due to excitation of ordinary and 
‘wall vibrations, ax is the relative mumber of nuclei absorbing the ultrasound, 
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i is the nuclear resonance width, M is the nuclear mass, ¢ is the sound velocit 
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Orig. art. has: 7 equations,. 
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ABSTRACT: Nuclear magnetic resonance in ferromagnetic specirens 

P ‘ : Pee Snes rns = 
whose dimensions exceed the depth of the skin layer (~10°~ cia and 
above) are considered. This effect is of interest becaus. on the 
case of NMR in ferromagnets the radio-frequency field acts on the 
system of nuclear spins not only directiy, but also indi-ecciy via 
the spins of the magnetic electrons, thus considerably intensifying 
the effective rf field and increasing the absorption. Another 
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effect is the correlation between the nuclear spins and the indirect 
Suhl-Nakamura interaction (H. Suhl, Phys. Rev. v. 109, 606, 1958; 

T. Nakamura, Progr. Theor. Phys. v. 20, 542, 1958), which causes 

a shift in the NMR frequency. The analysis is made for the magnetic 
field both parallel and perpendicular to the surface of the sample, 
and it is assumed for Simplicity that the ferromagnet is magnetized 
to saturation by the external Magnetic field. An expression is 
derived for the equivalent permeability, which determines the ab- 
sorbed power. It is shown that the skin effect gives rise to an 
additional shift in the resonant frequency. The perturbations 
introduced by the skin effect are estimated to be approximately 
One~tenth those connected with the Suhl-Nakamura interaction, and 

it is therefore estimated that they become observable at tempera~ 
tures below 0.3K. Orig. art. has: 28 formulas. 
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Jo. the plate. Assuming that -the: surface energy of the transizion layer | 
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ABSTRACT: The article is devoted: to a “theoretical investigation of 
a resonance ‘phenomena. in “magnetic substances having a helical struc- 

-;-ture, with allowance’ for. the. hyperfine’ interaction between the elec- 

naire ‘tron and nuclear. spins. The: components of the tensor of the high- 

_... frequency susceptibility of the spin system are calculated. The 

» ¢ calculation is’in an’ approximation that is linear in the external 

-:. alternating field. It is shown that in the longitudinal case, i.e., 
when the magnetic vector of the high frequency field is parallel to 
Gard a’ , 
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the axis of the helix, | resonance absorption can be observed, due to 


_, ‘the presence of a gap: in thé spectrum of the elementary excitations — 
~ o£ the bound electron-nuclear spin system (hyperfine interaction 
- effect). If the magnetic vector of the alternating field is per- 
_ --pendicular to the helix. axis, the resonant absorption is connected - 
with the formation of elementary excitations with a wave vector 
.., parallel or antiparallel -to the helix axis. If the magnetic vector 
. is directed parallel to the axis, the resonance corresponds to ex- 
. citation. with zero wave vector. Orig. art. has: 25 formulas. . 
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Spin diffusion and nuclear relGation in irradiated poly- 6 is 


Fizika tverdogo tela, Vv. 6; no. 10,- 1964, 3016-3019 - 


spin diffusion, ‘nuclear ‘spin, relaxation time, para- 


| MRgHGELG: center, Beier chain, polyethylene, irradiation — 


ABSTRACT: ‘The case: is eonsidecsa when the nuclear spin diffusion 

| time. is shorter than the time of direct relaxation of the nuclei 

. closest ‘to. the: local paramagnetic center. In such a case it is 

: | possible to introduce. a single nuclear spin temperature and conse- 

| quently assume an equal value for. the nuclear polarization at each 

| point, not necessarily equal to the equilibrium value. In this case, — 
rex eens: from. the: ‘Telaxation gt iuokonoten at. an arbitrary point, simple 
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[= gece correlation function» a 


the: spin ‘diffusion: of soli: ‘ddenagrictic. substances. is auniyeed. fron the 

“point. ‘of “view ‘of. the. statistical mechanics: of. irreversible processes, using the 
| method of statistical operator for a. non-equilibriun. system, developed by. one cf 
_./ the authors (Zubarev, DAN SSSR v. 140, -92, 1961). Linear relations are obtained 
“| between the thermofynamic forces and. Plnxes on the one hand and the quahtunm sta- 
| $istical expressions for the kinetic coefficients on the other. Concrete expres- 
sions for the kinetic coefficients are obtained by making certain simplifying as- 
sumptions. The Bloembergen diffusion equation (Physica ve 15, 386, 1949) is de-- 
rived, with. conteicsente that: are expressed in explicit form in terms of the de- 
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TOPIC: TAGS! - ferraiagnetism; ‘antdferronagnetimn, nuclear acoustic resonance, 

MOST CORTE eUtOn acoustic: energy eberention. Cie ae ee ee ey ee eee ant mete 
{ 


ABSTRACT: | ‘This is. ce continuation. of. a ‘previous: ‘etuay: ‘of. melee acourtic reso- 
ance (NAR) in magnets (FIT v. 4, 1367, 1962; v. 5, 1027, 1963), and is devoted 
to NAR on muclei of both magnetic and nomnagnetic atoms in ferromagne’ss and anti- ; 
ae ferromagnets. | -The absorption of ‘sound by doth: types of atoms is evaluated by, the | 
-Green's function method. ‘The two mechanisms .causing sound absorptior, in NAR : 
“fs (magnetostriction or modulation of the magnetic interaction) are analyzed and it 
1: 4s shown that. magaetostriction absorption: predominates in evbie crysiials end 
a; modulation ef the: magnetic interaction:is stronger in hexagonal crysials. Mag-. 
{| netostriction absorption has the same ages in idsridims: aie and antiferro- 
Ber Sree: arhs has: a1 formlase: Roun. ‘ 
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Acoustic resonance in magnets of simple helicoidal structure, 
Fiz. tver. tela 7 no. 12:3662-3664 D 65 (MIRA 1932) 


1. Institut fiziki AN GrusSSR, Tbilisi. 
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—BUISHVILI, LL, 


Quantum statistical theory of dynamic polarization of 
nuclei, Zhur.eksp. i teor.fiz. 49 no.6: 1868-1874 D '65 


(MIRA 19:1) 


1. Institut kibernetiki AN GruzSsR, Submisted July 1, 1965 
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___BITVYDAS, Pranas; ALEKSIUNAITE, A., red. 


[The artery of life; 
t 3 sketches] Gyvybes arteri ja: orai- 
20s. Vilnius, Leidykla "Nintis," 1964. 56 s acai 
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BULU, I. Aircraft modeling. p. 21. 


Vol. 2, No. 10, October 1956 
ARIPILE PATRIET 
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Bucuresti 


So: East European Accession, Vol. 6, No. 3, March 1957 
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Pseudocavernous pneumonia in childre qi 
51-65 1953. n. “auch.tr.ISUL, Sofia 2 no.2: 


1. Flinike po detski bolesti. Zav. katedrate: d 
t . . >: dots. Br.fs Brat . 
(PNEUMONIA, in infant and child, neepieve 
pseudocavernous) 
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8, 321°3411952).> (in Polish) | 

‘The desigo and performance ‘ot tetanic Gélger-Mueller ; 
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GLIS0 (ato Wt 2) D256/D302 : 
AUTHORS : Grigorov, N.L., Tretyakova, CheAe, Shestoperov, Vedey 
Rabyan Kh.P., Bayadshyan, N.G., Bua, Ze, Loskiewics, 
Je, Masonloki, Je, und Oleh, A. 


TITLE: Integral spectrum of ionization pulnes caused by 
nuclear active particles of conmic radintion at 
mountain altitudes 


PERIODICAL: Nukleonika, v. 7, no. 2, 1962, 61 - 73 


TEXT: The investigation was conducted in order to obtain informa- 
tion concerning: ij The pulse spectrum and its dopendence upon the 
aimensiono of the apparatus, 2) the altitude dependence of the fre- 
quency of the registered pulses, 3) the mechanism of local genera- 
tion of n° mesons by nuclear active particles. The apparatuo cove- 

‘ red an area of 10 me and it consisted of b horizontal trays of 33 
jonization chambers each, the trayo being separated by graphite and x 
itead absorhers, arranged to enable dotection of clectromngnotic ; 
cascades oreated by the decay products of 7° mesons and evaluation 
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Integral spectrum of ionization ... n256/D302 


of the energy transferred in the internctions up to 2 x 1013 Ov. 

The pulses and pulse heights were recorded photorraphicnally fron 
screens of 6 cathode-ray oscilloscopen with weiting spot. Using ne- 
chanical selectors it was possible to rerinter subsequently indivi- 
dual pulses from all the ionization chambers, each of then being r 
connected to its own amplificr. ‘the experiments were carriea out at A 
two altitudes: 200 m (Moscow) and 3200 m above the ana level (the 
Mountain Station of the Armenian Academy of Sciences at mount 
Aragac). Owing to the independent regiutration in each fonisation 
chamber it was poonible to divide the registered pulses into two 
croups: 1) Single pulses, i.e. ovents in which the puise in each 

vray was registered by a small number of ionisation chanhers; 2) 
Structural’ pulses defined as events occuring at leant in one of 

the trays 1 to 4, in such a way that the groups of ionization cham- 
overs showing pulses wore interspaced with one or more chambers 

without any ionisation. The first group of pulses was attributed to 
nuclear active particles as well as yY mesons, and the second one 
could be produced onty oy groups of nuclear active particles fall- 
ing simultaneously on the apparatus, as it was oorne out from the 
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Integral spectrum of jonization ... 1256/3502 

investigation of the influence of the Gimensions of the apparatus 

used upon the ionization Spectra. The dependence of the pereenty-e 

of the structural pulses upon the registered pulse heisht was exj~ 

mined, showing that the percentage of the Structural puices is a 

nonotonic function increasing with the increase of the tote] pulse 
height registered i.e. with increasing the total enersy. In order 
to assess the role of yi Mesons, the altitude Wey CHC Wad caeene 
tigated of Generating puises of different nature, 
spectra were found to. be exponential: N= An? 
pulse heights from 193 to 107 particles. th 
were derived from the analysis of the experimental results: 1) The 
Spectra induced by nuclear active particles depend epyentinily on 
the dimensions of the apparatus and on the pulse heights. The expo 

: nent y of the integral spectrun for pulse heights (mea 

' bers of particles) ranging fron 2 x 103 to 2x 105 particles chan- 

' &6es from y = 1.471 to = 2.00 for the area of the anparatus chang- 

: “ing from 330 x 330 em@ to 10 x 330 em2 respectively. 2) At mountain ff 

: altitudes the exponent Y of the integral Spectrum for single nucle- 

: ar active particles was determined to be Y = 2.01 + 0.08 for 3x 
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Integral spectruna of jonization ... D256/0302 


10? « I:-3x 104, and for all the nuclear active particles includ 
ing the atruotural pulses y = 1.62 4+ 0.04, 3) The interral spectrun 
of the large pulnen by u nesons is also of in exponentinl for 

with y = 2.42 4 0.14. 4) Av the cea level the contribution of the xX 
y mesons constitutes approx. 10 4 of all single pulses with a 

height >2 x 103 particles and 50 ¢ ror heights %:2 x 104 particles 
there are § figures, 4 tuples and 4 Soviet-bloc references. 


ASSOCIATION: Institute of Nuclear Physica, University of Moscow; 

(Meu. Grigorov, CheA. Tretyakova, and Y.d. Shectone- 
-rov); Institute of Nuclear Physics, Armenian Acadceny 
of Sciences, Yerevan; (kh.y, Babayan, and N.G. Bayad- 
ghyan); Institute of Nuclear Resenrch, Polish Acadeny 
of Sciences, Cracow; Academy of Mining and Metallurgy, 
Cracow, II Department of Yhysice (Z. Buja, J. Booxie~ 
wicz, J. Maosalski, and A, Oles) 


SUBMITTED: January, 1962 
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Integral spectrum of ionization pulses caused by nuclear active 
particles of cosmic radiation at mountain altitudes, MNukleonika 


7 no.2:61=73 '62, 


le Institute of Nuclear a aa » University of Moscow (for Grigorov, 
ba map oan sonchas ec ‘ 2. Institute of Nuclear Physics y Armenian 
Cademy of Sciences, Erevan (for Babayan and Bayadsyan). 3. Institute 
e. a Bead abe ca Academy of Sciences, Cracow and Department 
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BAPECKI, J.; BUJA,2.3 MASSALSKI,J.g NIZIOL, B. 


Energy spectrum of photons from decay of Jf °—mesons gene- 
rated in nuclear interactions at the altitude of 3200 m, 
above sea level. Acta physica Pol 24 no.e32373~ 380 S*'63, 


1. Institute of Nuclear Research, Laboratory of High Energy 
Physics, Krakow Department. 
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Cascade curves for lead, for a primary photon, and elec- 


tron of energy (3 x 10° ~ 
noe3 2381-387" 8t63, 104) eV. Acta physica Pol 24 


1. Institute of Nuclear Rese 
Energy Physics, Krakoy,. 


arch, Laboratory of High 
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FILIPOVIC, I,; BUJAK, A,; MARAC, M,; NOVAK, R,g VUKICEVIC, v, 
Polarographic investigations of sone metal monocarboxylato complexes 
of lead, Croat chem acta 32 no.4!219~227 '60, 
(BEAI 039) 


1. Institute of Inorganic Chemistry, Faculty of Technology, University 
of Zagreb, Croatia, Yugoslavia. 


(Polarograph and polarography) (Lead compounds ) 
(Carboxyiation) 
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PRES GAy SiOPLA-Y (Centralne Zarzady Przemyslu Carbarskicpo, Clhumiazego i 


artyulow Skorranyeh) Lode. 
Vol. 19, no. 7, July 1955 


90. wast Sironean Accessions List Tol, 5, No. 9 Senterher 1656 
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Production of birch cions. p.29 
LAS POLSKI. (Hinisterstwo Lesnict& oraz Stowarzyszenie Naukowo-Techniczmne 
Inzynierow i Technikow Lesnictwa I Drzewmictwa) Warszawa, Poland 
Vol.29, no.2, Feb. 1955 
Monthly list of East European Accessions (EEAI). LC, Vol.9, no.2, Feb. 1920 


Uncl. 
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SOURCE CODE: PO/0045/66/029/005/0643/0653 


To: 


' AUTHOR: Bujok, Jozef (a | 
pial abit Wanaka 

ORG: Main Institute of Mining, Katowice (Glowny Instytut Gornictwa) 4 | 
| es Ratowsce 


TITLE; urther results from research on stress-induced variations in the spectral 
distribution of gamma radiation from Cs!37 | amends by graphitized carbon 
1 


/ 
SOURCE: Acta physica Polonica, v. 29, no. 5, 1966, 643-653 \ 


TOPIC TAGS: graphitization, carbon, gamma radiation, spectral distribution , CE SH OM 
?AD10/8070 PE. , 
ABSTRACT: Experimental data are given on variations in the spectral distribution of 
gamma rays (C5137) emitted by bulk carbon under compressive stresses. The experimen— 
tal set-up is shown in the figure where the Roman numerals indicate radiation detec- 
tor positions. Measurements were made at each of these positions after application 
of a given force and the load Was then increased and the measurements of amplitude 
distribution were repeated for each position. The experimental conditions and the 


B. Sujak. The resvits confirm the conclusions previously reached by the author 
(Bujok, J., Sujek, B., Acta Phys. Poton., 27, 671, 1965), i. e. that there is a rela- 
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tionship between the stressed state of graphitized carbon and its interaction with 


re a Sk 


Card 1/2 


ares TO eC A ee a et ce 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9 


J, 09215-67 
| ACC NR: AP6026996 


gamma quanta. A comparison of the data with 
those obtained in the previous work indicates 
that the variations observed in scattering 
are due to differences in the spectral dis- 
tribution of the scattered radiation induced 
by variations in stress. I wish to thank 
Doctor B. Sujak who assisted in my under- 
standing of the problem by invaluable con- 
sultation, remarks and discussion. Orig. 
art. has: 10 figures. 
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_BUJAK, Konstantin 


mee study tours for specialists, Vasut 14 no. 2: 9 


1. Szemelyzeti es Munkaugyi Foosztaly vezetoje. 
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BUJAK, S. 


"Utilization of potato pulp and sulfite liquor for the production of yeast fodder", 
p. 65, (ACTA MICROBIOLOGICA POLONIOA, Vol. 1, No. 1, 1952, Warszawa, Poland.) 


SO: Monthly List of East European Accessions, L.C., Vol. 3, No. 4, April, 1954 
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BUJAK, St.; FLOR, I. 
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Effect of infestation with foreign microflora on the quality 
of baker's yeasts. Acta microb.polon. 4 no.3:219-229 1955. 


1. Z Zakladu Technologii Rolnej U.M.C.S.w Lublinie. 
(YEASTS, DRIED, 


eff. of infestation with for.microflora on quality ) 
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_BUJAK, 8.3 KASPRZYCKA, A. 


Yeast bacteria in potato silage. p. Lol. 
(Acta Microbiologica Polonica, Vol. 5, no. 3/h, 1956, Warsaw, Poland) 


50: Monthly List of East European Accessions (FEAL) LC, Vol. 6, No. 9 Sept. 1957 Uncl 
as No. 9, . 1s nel. 
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BUJAK, S. 


BUJAK, S. The influence of low temperatures upon the qualit. 

y of 
baker's yeast, pe 368. Vol. 10, noe 9 Sept. 1956 
PRZEMYSL SPOZYWCZY, Warsaw Poland 


SOURCE: East European Accessions List (EEAL) Vol. 6 No, April 1957 
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Influence of lactic acid bacteria inoculation of cucambers on the 
quality of the product after ite fermentation. Acta nicrobspolon 
9 no.2:199-204 160, 


1. 2 Katedry Technologii Rolnej Wyzszej Szkoly Rolniczej w Imblinie 
(LACTOBACILLUS) 
(FERMENTATION) 
( VEGETABLES) 
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BUJAK, Stanislaw 


Preliminary studies on the synthesis of carotenes br vari 
1 ou: 
of Rhodotorula, Acta microbiol. pol. 10 no.4:403-407 '61, a 


1. Z Zakladu Technologii Rolnej Wyzazej Szkoly Rolni 7 
(FUNGI metab) (CAROTENE motab) y iczej w Lublinie. 
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BUJAK, Stanislaw; DABKOWSKI, Wieslaw 
—_____-________.., 


Nutritional requirements of yeasts Schizosaccharonyces acidodevoratus 
decomposing I-malic acid. Acta microbiol. pol. li no,4:373-381 '62, 


1. Z Zakladu Technologii Rolnej Wy2zszej Szkoly Roiniczej w Lublinie. 
(YEASTS ) ( AMINO ACIDS) (MALATES } (ADENINE) 
(GUANINE) (URACIL) (NITROG:N) 
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_BUJAK, Stanislaw, prof. dr 
The Depart+mant of Agricultural Technolo i 

Ry of the School of 
‘cee Lublin, Przem ferment i rol 8 no.3:129-131) Mr 


1. Head, Department of Agricultural Technol Pa 
a fo} f+ 2 
of Agriculture, Lublin. By of the S:hool 
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BUJAK W, 
J 


BUJAK W AND PACHONSKA J. Klinika chor. Dziec, U. U. Io w Szpitesw. Ludwika w 


Krakowie. Doswiadczenia ze streptomycyna Treatment of tuberculous menigitis 
with streptomycin Pediatria Polska, Warsaw 198, 22/3 (372-27h) 


Intrathecal treatment of 35 cases did not five rise to any unfavorable symtoms, 
Very advanced cases with a normal Sugar level react better to the treatment than 


apparently earlier cases with a consideralily lowered level of supare During the 
treatment the sugar level varies very irregularly. 


Bogdancwicz-Warswa (XX, 7, 8, 15) 
SO: Neurology & Psychiatry Section VIII Vol 3 No 7-12 
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BUJAK, We. W. 


:. Proteins in cantharidal blister in relation to distribution of 
cellular fluids in children. Patol. polska 2 nO. 3:101-121 
July-Sept. 1951, (CLML 21:3) 


1. Of the Clinic for Children's Diseases (Head—wW, W, Bujak, M.D) 
of Krakow Medical Academy, 
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BUJAK, W. 
POA AE HHS 5 0, 


Use of hyaluronidase, Pediat. polska 26 no.3:348~353 Mar 1951. 
(CLME 21:1) 
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BUJAK, We 


oe 


Blood proteins in infant toxicoses. Pediat. polska 26 no. 10:1143- 
1150 Oct. 1951. (CIML 21:3) 
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BUJAK, W, 


“Tew concepts on the patho 
28 no. 43357-368 Apr 1953. 


genesis of pulmonary diseases. Pediat. polska 
(CIML 25:1) 


1. Of the Pediatric Clinic (Head--Prof, 


Acadeny, W. Bujak, M.D.) of Krakow Medical 
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BUJAK, Wladyslaw: STAPINSKI, Andrzej 
Shi eiteeee. 

Case of staphylococcal pneumonia in osteomyelitis. Przegl. leko, 
Krakow 10 n0.122291-293 1954. 


1. 2 Klinikt Chorod Skor, 1 Wener. AcMo w Krakowle. Kierownik: 
prof. dr K,Lejman. 2% Pracowni Kliniki Chorod Dwieci AcMe w Krakowle. 
Kierownik: prof, dr Wl.Bujak. 
(PHEUMORIA, bacteriology, 
Micrococcus, in steomyelitia) 
(OSTROMYELITIS, complications, 
Micrococcus pneumonia) 
(MICROCOCCAL INFECTIONS, 
pneumonia in osteomyelitis) 
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BUJAK, Wladyslaw, Krakow, ul. Dinga 58 m. 2. 


ane neAC SIRT SLIT EE 
Pathophysiology of the kidneys. Pediat.polska 30 no.2:161-174 
Feb. '55. 
(KIDNEYS, pathology 
physiopathol. ) 
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BUJAK, W.: FEDECZKO, D..:PIETRZYKOWA, B.:STsPINSKA, J. 
Observations on the treatment of infant toxicosis, Pediat. polska 
30 no.6:515-520 Je '55, 
1. 2 Kliniki Chorob Dzieciecych A.M. w Krakowie. 
dr med. Wl. Bujak Adres: Krakow, Strzelecka 2, 
(INFAN? NUTRITION DISORDERS, 
toxicosis, ther.) 


Kierownik: prof 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9 


BUJAK, Wladyslaw, Krakow, Dluga 58 m. 2. 
Indications for whole milk. Pediat. polska 31 no.1:1-8 
Jan 56. 


(INFANT NUTRITION, 
milk, whole (Pol)) 
(MILE, 
whole, in inf. nutrition (Pol)) 
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2848, BUJAK W. Krakéw, Ul, Diu 

rome PEDIAT. POL. 1956, 31/11 (1253-1264) 
The author reviews the coeliac syndrome with refe 
examinations after 


attention is paid to the Pre-coeliac syndrome distinguish 
Cases are presented, 


reacting weakly 
quickly after the application of a givten-free dict, 
applies a gluten-free diet (maize-flour) 
of protein, fat in the form of oil, simple sugar (hon 
and vitamins together with folic acid to the amount 
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ed by Daynes; 2 Personal I 
Persistent, marked hypo- 1 
liver and iron, 
In the treatment of these con- 
» an increased quantity 
with fruit and vegetables 
of 15 mg. a day, 
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Special 


but yielding 


Wiadystaw - Cracow ; 
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BUJAK, Wladyslaw (Krakow, ul. Dluga 58 m 2.) 
 ennnamenigantiamnetitditinite eat 


A plea for exactness, Polski tygod. lek. 12 no.49:1905~1908 9 Dec 57. 
(LITERATURE, 


errors in Polish med. publications (Pol)j 


APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9" 


"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000307320016-9 


GOLBA,Jan; BUJAKTEWICZ Barbara; PLOTKOWIAK, Jerzy, SZALAJKO, Maria, 
I » Hildegarda; ZAWADZKA, Krystyna. 


Examination of wild rats as a possible reservoir of some in- 
fectious and transmissible diseases apprearing in the 
Szczscin Region. Przagl. epidem. 17 nood?313~330 '63 


1. 2 Dzialu Epidemiologii Wojewodzkiej Stacji Sanitarno~ 

Epidemiclogicznej w Szczecinie;(kierowmik Dzialu: dr.med., 
J.Goibafei z Zakladu Biologii PAM w Szczecinie (kieromikht 
prof.drimed. S.Zajaczek). * 
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